Protective effect of systemic L-kynurenine and probenecid administration on behavioural and morphological alterations induced by toxic soluble amyloid beta (25-35) in rat hippocampus.
Amyloid beta (Abeta) peptide exerts different toxic effects at a cellular level, including over-activation of N-methyl-D-aspartate receptor (NMDAr) and excitotoxicity, synaptic dysfunction and neuronal death. Kynurenic acid (KYNA) is an endogenous antagonist of NMDAr and alpha7 nicotinic receptors. Systemic administrations of both the immediate metabolic precursor of KYNA, L-kynurenine (L-KYN), and a proved inhibitor of KYNA's brain transport, probenecid (PROB), have shown to produce neuroprotective effects in a considerable number of experimental toxic conditions; however, this strategy has not been tested in the toxic model Abeta peptide so far. In this study we evaluated the effects of systemic administration of PROB (50 mg/kg/day for 7 days), L-KYN (75 mg/kg/day for 7 days) and their combination, on behavioural (locomotor activity and spatial memory) and morphological alterations induced by an intrahippocampal infusion of Abeta 25-35 to rats. An additional group was administered with the potent NMDAr antagonist dizocilpine (MK-801, 0.8 mg/kg/day for 7 days) for comparative purposes. A significant improvement of spatial memory was evident in Abeta-lesioned rats since post-lesion day 21 with all treatments tested and this effect was correlated with a reduction of cell damage and a decrease in reactive gliosis in hippocampal CA1 area. Neither L-KYN, nor PROB, or their combination, produced major alterations in motor function when given alone to rats. These results suggest that modulation of NMDAr activity by mean of therapeutic strategies designed to enhance KYNA in the brain may help to counteract neurodegenerative events coursing with Abeta toxicity and excitotoxic patterns.